The equilibrium position of the mitral valve: an accurate model of mitral valve motion in humans.
A "semiopen" diastolic equilibrium position of the mitral valve that is assumed in the absence of transmitral flow has been demonstrated in instrumented dogs. It has been suggested that the papillary muscles and chordae tendineae play an integral role in returning the valve to this position after initial diastolic opening. To determine whether such a model of mitral valve motion is valid in noninstrumented humans without underlying valvular disease, M-mode and Doppler ultrasound studies were performed in 6 subjects who underwent prolonged periods of ventricular diastole and atrial inactivity. After maximal opening, the mitral valve assumed a stable open position in which mean separation of the anterior and posterior mitral leaflets was 52% of maximal separation. This position was maintained for a mean duration of 585 ms, during which time transmitral flow fell to 0 m/s. Peak mitral valve opening preceded the early transmitral flow peak by an average of 42 ms, suggesting an active closure of the mitral valve as flow continued to accelerate. It is concluded that a semiopen equilibrium position of the mitral valve is assumed during prolonged diastolic periods in the absence of transmitral flow and is an accurate model describing diastolic mitral valve motion in noninstrumented humans. The chordae tendineae and papillary muscles may actively participate in the genesis and maintenance of the equilibrium position.